Dear Editor,

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) causes systemic diseases and spreads worldwide, which seriously endangers patients' lives. By 2 April 2020, confirmed cases were consecutively reported in majority of countries in the world. At this time, the rapid spread of the virus had caused 896,450 cases and 45,525 deaths globally \[[@CR1]\]. So far, the large-scale epidemic has not been controlled, and the number of cases worldwide is still rising. Therefore, the routes of transmission have likely contributed considerably to the rapid spread of the 2019 novel coronavirus disease (COVID-19). It has been proven that the respiratory droplets and direct contact are the major routes for COVID-19 infection \[[@CR2]\]. However, the route of fecal-oral and aerosol transmission, including through the ocular surface, have not been totally determined. Cutting off the route of transmission is one of the most important measures in the prevention and control of infectious diseases. Whether the ocular surface is a route of transmission remains to be proved.

In a retrospective study, the researchers included 1099 patients with laboratory-confirmed COVID-19 from 552 hospitals in China \[[@CR2]\]. The results revealed that conjunctival congestion accounted for 0.8% (9/1099), which suggested the potential route of SARS-COV-2 transmission through the ocular surface. Conjunctivitis caused by SARS-COV-2 can be an early sign. SARS-CoV-2 could infect other persons without protection during the treatment.

In a prospective study, the investigators evaluated whether the novel coronavirus presented in tears and conjunctival secretions of SARS-CoV-2-infected patients \[[@CR3]\]. The samples were collected twice from each patient at an interval of 2 to 3 days. The results showed that of the 60 samples, tears and conjunctival secretions in two samples obtained from the only one patient with conjunctivitis yielded positive reverse-transcription polymerase chain reaction (RT-PCR) results. They supposed that SARS-CoV-2 may exist in the conjunctival secretions and tears in novel coronavirus pneumonia (NCP) patients with conjunctivitis.

On 4 Mar 2020, Li and colleagues \[[@CR4]\] observed that one NCP patient presented with conjunctivitis as the first symptom and another COVIN-19 case had conjunctivitis. The former patient had a history of closely contacting with confirmed COVID-19 patient. The SARS-CoV-2 RNA detection of nasopharynx swab was positive, but the conjunctival sac test was negative. The latter case presented a positive epidemiological history. The test results of both nasopharynx and conjunctival sac swabs were positive, which suggested that SARS-CoV-2 may transmit through the eyes and replicate in the ocular surface.

Another study showed that three rhesus macaques were inoculated with SARS-CoV-2. Two of them were randomly selected for ocular conjunctival inoculation, and the remaining one was inoculated via intratracheal route. The results revealed that virus could be detected in conjunctival swabs on the first day via ocular conjunctival route and then became undetectable indicating that the inoculated virus may transfer from conjunctiva to respiratory tract and other tissues. Viruses could be detected in nasal and throat swabs from three rhesus macaques 1 to 7 days after inoculation. Fourteen and 21 days after conjunctival inoculation with the virus, specific IgG antibodies against SARS-CoV-2 were detected in the rhesus macaques, indicating that the animal was indeed infected with SARS-CoV-2 \[[@CR5]\]. The study results showed that conjunctiva is a route of SARS-CoV-2 transmission.

Yu Jun IS and colleagues reported that they collected 64 tear samples from 17 COVID-19 patients, but viral culture and RT-PCR detected no virus, which suggested a low risk of ocular transmission \[[@CR6]\]. However, the samples were taken from first, second, and third week of initial symptoms. Patients with asymptomatic infections can carry the virus at early time. But the virus in tears may not be detected after symptoms appear since the non-stop secretion of tear and drainage through the lacrimal system could reduce virus load on ocular surface over time, which could further lead to negative detection.

Studies have found that SARS-CoV-2 can bind to human angiotensin converting enzyme 2 (ACE2) receptor, which is distributed among various tissue and cell types, including the conjunctiva \[[@CR7]\]. SARS-CoV-2 has a similar receptor-binding domain structure to that of SARS-CoV, which suggests that the SARS-CoV-2 infection might have a similar pathogenesis to SARS-CoV infection \[[@CR8]\]. ACE2 binding to the SARS-CoV-2 is 10- to 20-fold higher than ACE2 binding to SARS-CoV S \[[@CR9]\], demonstrating the potential for the SARS-CoV-2 transmission following exposure of unprotected eyes to this respiratory pathogen.

Based on current analysis and evidence, we argue that the potential ophthalmologic evidence of SARS-CoV-2 transmission through the ocular surface exists. Ocular surface infection is an important and potentially dangerous route of transmission, which is of great significance to protect clinicians, especially ophthalmologists, from infection.

However, many doctors have been infected by SARS-CoV-2, of whom three ophthalmologists from the Wuhan Central Hospital died of COVID-19. These incidents have aroused great attention and enhanced the personal protection of ophthalmologists. Therefore, doctors are offered surgical masks, caps, goggles, and disposable gloves while receiving patients. Patients are asked to check the temperature and wear masks before entering the hospital. They also are requested to keep more than 1 m apart in hospital. The public is reminded to wear masks and pay attention to hand hygiene to prevent the transmission of virus. In addition, information sharing and action are the keys to constrain the pandemic.
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